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[54] Title of the Invention: White Electroluminescent Material 
[57] Abstract 

This invention is an electroluminescent material used in white displays and 
is comprised primarily of an inorganic fluorescent material and a blue or bluish- 
green [electroluminescent (EL) material. The electroluminescence of the blue or 
bluish-green EL material and the photoluminescence of the inorganic fluorescent 
material are converted and mixed in proportion to form white 
electroluminescence. The blue or bluish-green EL material contains an activator 
and a coactivator. The invention has the advantages of high luminance, long 
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service life and a stable emission spectrum. It can be widely used in such fields 
as liquid-crystal back lighting and instrument and meter displays. 
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Claims 

1. A white electroluminescent material, characterized in that it is 
comprised of a combination of blue or bluish-green [electroluminescent material 
and an inorganic fluorescent material, in that the electroluminescence of the blue 
or bluish-green [electroluminescent material and the photoluminescence of the 
inorganic fluorescent material are converted to form white electroluminescence 
and in that the blue or bluish-green [electroluminescent material contains an 
activator and a coactivator. 

2. The white electroluminescent material as described in claim 1 , further 
characterized in that the blue or bluish-green [electroluminescent material is 
ZnS, that the activator is one or more of: Au, Ag and Cu, in that the coactivator is 
one or more of: Al, Mg, In, Eu, Ba, Na, Br, CI, F and I, and in that the inorganic 
fluorescent pigment is Y3AI 5 0i 2 :Ce, (Zn, Cd)S:Ag or CaGa 2 S 4 :Ce 3+ . 

3. The white electroluminescent material as described in claim 2, further 
characterized in that the emission spectrum of the blue or bluish-green 
[electroluminescent material that is used is 420 nm to 520 nm, that the excitation 
spectrum of the inorganic fluorescent material is 400 nm to 520 nm, that the 
emission spectum is 520 nm to 640 nm, that the luminescence peak value is 550 
nm and that the weight ratio of the blue or bluish-green [electroluminescent 
material to the inorganic material is 1 : 0.1 to 10. 

4. The white electroluminescent material as described in claim 3, further 
characterized in that the particle size of the blue or bluish-green 
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[electroluminescent material. is 5 to 35 pm, that the surface is enveloped and 
coated in an AIN, SiN, TiN, ZrN, Al 2 0 3 , Si0 2 , Ti0 2 *or ln 2 0 3 protective layer and 
that the particle size of the inorganic fluorescent material is 1 to 35 j^m. 

5. The white electroluminescent material as described in claim 2, further 
characterized in that the quantity of activator and coactivator of the blue or 
bluish-green [electroluminescent material introduced is 1 x 10/ 6 to 1 x 10" 1 
mol/mol of substrate. 

6. The white electroluminescent material as described in claim 5 or 2, 
further characterized in that a coating agent must be added when the 
luminescent component is prepared, the coating agent used being an epoxy 
resin, cellulose cyanoethylate, cyanoethyl glycose, cyanoethyl ether, 
dimethylformamide and triethanolamine and being applied by the screen printing 
or spray painting method and being spread on the bottom plate of the 
[luminescent] component. 
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Specification 
A White Electroluminescent Material 

This invention relates to the fields of luminescence and display and is a 
type of electroluminescent material used in white displays. 

The principal white electroluminescence [EL] technologies are the organic 
fluorescent pigment method and the inorganic photoluminescent materials 
method. The organic fluorescent pigment method makes use of powdered 
colored organic fluorescent pigments to convert blue or bluish-green 
electroluminescent (EL) materials to white luminescence. The "colored-field 
photoluminescent display apparatus" (CN1 150255A, 95120137.9) makes use of 
the organic fluorescent pigment method. The fluorescent materials used are 
organic fluorescent pigments, these organic fluorescent pigments having 
primarily white and red luminescence. When organic pigments are exposed to 
ultraviolet irradiation for long periods, they become unstable. In order to prevent 
aging and decoloration, the inorganic material Ce0 2 is added to the fluorescent 
color organic pigment of the aforementioned display apparatus to increase the 
stability of the organic material and many types of ultraviolet absorption inhibitors 
are added to prevent aging of the organic pigment. In the inorganic 
photoluminescent materials method, an orange luminescent (EL) material such 
as, for example, ZnS:Cu, Mn, is added to the blue or bluish-green 
[electroluminescent (EL) material in a fixed proportion to form a white EL 
luminescent component. The most frequently used white luminescent materials 



at present are composed of the two [electroluminescent (EL) materials ZnS:Cu 
and ZnS:Cu, Mn in compounding ratios. For example, products No. 700, No. 720 
and No. 830 marketed by Ousilang-Siweiniya* Company are white EL products 
formed of this type of luminescence. In the inorganic photoluminescent materials 
method, the luminescent pigments in several luminescent (EL) materials often 
undergo changes in luminescence because the two substances are of different 
aging rates, causing the white luminescence to become impure and greatly 
limiting their range of use. 

The field-induced photoluminescence mode, and, usually, the point 
excitation mode, is used in making components using these materials. 

In this invention, inorganic fluorescent materials are used and blue or 
bluish-green electroluminescent materials are converted to white luminescent 
propertes under surface excitation. The object is to provide a type of white 
electroluminescent material that can be used in plastic [electroluminescent (EL) 
components, glass [electroluminescent (EL) components, enamel 
[electroluminescent (EL) components and silk filament luminescent (EL) 
components and that can also be used for liquid-crystal back illumination, 
instrument displays, automobile license plates, billboards, name tags and toys. 

The white [electroluminescent (EL) material of this invention is comprised 
of a blue or bluish-green [electroluminescent material and a photoluminescent 
material, i.e., an inorganic fluorescent material. The blue or bluish-green EL 
material contains an activator and a coactivator. The electroluminescence of the 
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blue or bluish-green [electroluminescent material and the photoluminescence of 
the inorganic fluorescent material are converted to white electroluminescence. 

The blue or bluish-green EL material of this invention is ZnS. The 
activators that it contains are Au, Ag and Cu, the coactivators are Al, Mg, In, Eu, 
Dy, Ba, Na, Br, CI, F and I, with at least one or more than one activator and 
coactivator being present. The quantities of activator and coactivator that are 
introduced account for a ratio of the substrate calculated in moles of 1 x 10" 6 to 1 
x 10" 1 mol/mol. The substrate is ZnS. 

The particle diameter of the blue or bluish-green EL material to which this 
invention relates is 5 to 35 jim and the surface is enclosed and coated in an AIN, 
SiN, TiN, ZrN, Al 2 0 3 , Si0 2 , TI0 2 * or ln 2 0 3 protective layer. The principal 
luminescence characteristics are: Under the action of an electric field, said 
material can emit a spectrum of 420 nm to 520 nm. For example, the EL 
materials of trademarks D417, D447 and D417 blue EL material of the 
Changchun Physics Institute of the Chinese Academy of Sciences can be used. 
The D417 luminescence peak is at 450 nm and the D447 luminescence peak 
value is at 470 nm. The luminescence peak of D502 white material is at 490 nm 
to 500 nm and the particle diameter of the material is 18 to 25 jam. 

The inorganic fluorescent material to which this invention relates can be a 
rare earth oxide such as, for example, Y3AI 5 0i 2 :Ce and it can also be a sulfide 
such as, for example, (Zn, Cd) S:Ag, CaGa 2 S 4 :Ce 3+ . The aforementioned 
material can be converted to various types of pigment luminescence such as 
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white, blue and yellow under blue or bluish-green electroluminescence excitation. 
The aforementioned inorganic fluorescent material should have the following 
characteristics: An excitation spectrum at 400 nm to 520 nm, an emission 
spectrum at 520 nm to 640 nm, a luminescence peak at 580 nm and a material 
particle size of 1 \im to 35 nm. 

The weight ratio (g) of the blue or bluish-green EL material and inorganic 
fluorescent material of this invention is 1 : 0.1 to 10. The weight ratios of the two 
substances i.e., the quantity added, is determined by the main peak of the 
emission spectrum of the blue or bluish-green EL material. The quantity of 
photoluminescent conversion material added should be based on the values of 
the international CIE standards of color mixing coordinates X and Y. 

A coating agent must be added when the white EL material of this 
invention is used to make various types of photoluminescent components. The 
principal components of the coating agent used are: triethanolamine, epoxy 
resin, cellulose cyanoethylate, cyanoethyl glycose, dimethylformamide and 
cyanoethyl ether. The white EL material containing the coating agent can be 
mixed using the screen printing or spray painting method and is spread on the 
bottom plate of the [luminescent] component to make the component. 

The aforementioned photoluminescent material is mixed with the bluish- 
green EL material to form the luminescent layer of the [luminescent] component. 
In addition, mixing need not be performed, with the photoluminescent material 
being placed on the surface of the electroluminiscent component. At this time, 



the luminiscent layer is composed of two layers. The first layer is the EL material 
electroluminescent layer and the other layer is the photoluminescent layer. 

The working voltage of the blue or bluish-green EL material used in this 
invention is 40 V to 400 V and the frequency is 50 Hz to 1000 Hz. Synthesis of 
the material: It is sintered at 300°C to 1300°C and in an S atmosphere or an H 2 S, 
HCI atmosphere. 

Components prepared by this invention have a high luminescence 
intensity that is 10 to 20% higher than that of existing technologies, prolonged 
use cannot give rise to spectral shift, and, in addition, their cost is low and the 
technology is simple. 

The procedure of preparing components by this invention is to mix the 
luminescent powder and the coating agent, after which the mixture is [screen] 
printed, sprayed or applied on an electrode and is dried at 120°C. The first 
electrode of the EL wire is a copper metal wire and the second electrode is a 
transparent conductive gel with a surrounding protective, conductive, fine metal 
filament. Each component of the coating agent can be compounded in the 
following amounts: epoxy resin, 1 g; triethanolamine, 0.1 g; cyanoglucose, 0.1 g; 
cyanoether, 1 g; cellulose cyanoethylate, 0.2 g; and dimethylformamide, 1 g. 
The aforementioned mixture can be mixed with 3 g of well-mixed white EL 
powder to make the component. 

Examples 

Example 1 . 1 g of EL luminescent material D447B from the Changchun 
Physics Institute of the Chinese Academy of Science was introduced into 1 g of 
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Y3AI 5 0i2:Ce and the two substances were thoroughly mixed to a homogeneous 
state. The component of the D447B material was ZnS:Cu and the coactivator 
was I. The content of the activator Cu and the coactivator I was 1 x 10" 4 mol/mol 
of substrate and the luminescence spectrum was 460 nm. The CIE standards of 
the white luminescence prepared were X = 0.348 and Y = 0.351 . 

Example 2. 100 g of EL luminescent material D502B from the Changchun 
Physics Institute of the Chinese Academy of Science was introduced into 70 g of 
CaGa2S4.Ce and the two substances were thoroughly mixed to a homogeneous 
state. The component of the D520B material was ZnS:Cu and the coactivator 
was Br. The content of the activator Cu and the coactivator I was 4 x 1 0" 4 
mol/mol of substrate and the luminescence spectrum was 490 nm. The CIE 
standards of the white luminescence prepared were X = 0.312 and Y = 0.329. 



